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DETAILED ACTION 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 6,679,346 to Raftari, and further in view of U.S. Patent Application Publication No. 
2002/0145401 to Sato. 

As to claim 1, Raftari teaches a motor drive apparatus (Raftari fig. 1 : 52 "Transaxle 
Management Unit" or TMU 52 & fig. 2, col. 5:lines 22 - col. 6:lines 9), comprising: a permanent 
magnet motor (Raftari fig. 1 : 30 "Generator Motor" and 38 "Traction Motor"); and a controller 
(Raftari fig. 1: TMU 52 and col. 5: lines 12 - 18) that estimates an amount of demagnetization 
of the permanent magnet motor based on a voltage control amount (Raftari col. 5: lines 14-19 "a 
voltage sensor incorporated in generator motor 30 and a voltage sensor in traction motor 38 
determine a voltage that is proportional to the magnetization of permanent magnets in generator 
motor 30 and traction motor 38"); and limits an output of the permanent magnet motor when the 
estimated amount of demagnetization is larger than a predetermined value (Raftari: col. 3: lines 
45-48 "If the indication of magnetism reaches a predetermined threshold, the motor is made 
inoperable and/or a current to the motor is limited to prevent damage to components". It should 
also be noted that amount of demagnetization can be easily obtained from the indication of 
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magnetism as disclosed by Raftari) wherein the controller (i) obtains a reference value that is the 
voltage control amount in a case where the permanent magnet motor is not demagnetized, 
according to a current and a motor revolution number of the permanent magnet motor being 
controlled, and (ii) estimates the amount of demagnetization based on a comparison between the 
reference value and an actual value under the control of the voltage control amount (Raftari col. 
3: lines 34 - lines 45 " The device includes a voltage monitor that detects a permanent magnet 
induced voltage. The voltage monitor is coupled to a processor that receives the permanent 
magnet induced voltage and compares the permanent magnet induced voltage to a reference 
voltage that reflects the permanent magnet induced voltage for the motor with a fully magnetized 
permanent magnet"). Raftari does not teach a method to obtain a voltage and current control 
amount for the q axis of the permanent magnet motor by using a d-q axis transformation. Sato 
teaches a method to obtain a voltage and current control amount for the q axis of the permanent 
magnet motor by using a d-q axis transformation (Sato fig. 4 and page 1 : [0007] and [0010]). 

Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to implement the teachings of Sato into Raftari since Raftari suggests a 
method of determining the amount of demagnetization based on the comparison between the 
reference voltage and the detected permanent magnet induced voltage (Raftari: abstract and col. 
3 lines 34 — col. 4 lines 10) and Sato suggests the beneficial use of the vector control for motor 
drive such as the d-axis current and q-axis current to be controlled independently of each other in 
the analogous art of electric motor drive control. 

As to claim 2, Raftari in view of Sato teaches a motor drive apparatus as claimed in claim 
1, further comprising a converter (Raftari fig. 2: 106 and 108) changing an input voltage 
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necessary for driving said-the permanent magnet motor (Rattan fig. 2: 102 and 104 which are the 
motor voltage feedback signals fed back to the control processor 100), wherein the controller 
corrects the estimated amount of demagnetization according to a level of the input voltage 
(Raftari fig. 4 and col. 6: lines 33-37 where a method is taught for determining and compensating 
for permanent magnet degradation [demagnetization] in a PM motor). 

As to claim 3, Raftari in view of Sato teaches a motor drive apparatus as claimed in claim 
1, wherein the controller estimates the amount of demagnetization based on which one of the 
reference value and the actual value under the control of the voltage control amount is larger 
(Raftari col. 3: lines 37 - 48 where a method is taught to determine the permanent magnet 
degradation [demagnetization] by comparing the reference voltage and the actual induced 
voltage ). 

As to claim 4, Raftari in view of Sato teaches a motor drive apparatus as claimed in claim 
3, wherein the controller holds a map that is configured based on a relationship between the 
voltage control amount of the q axis and a combination of current command values of the d and q 
axes and the motor revolution number that are preliminarily measured in a case where the 
permanent magnet motor is not demagnetized, and the controller obtains the reference value 
from the map based on present values of the current command values of the d and q axes and a 
present value of the motor revolution number (Raftari col. 5: lines 11-21 and col. 3: lines 63 - 
col. 4: lines 5 and col. 6: lines 63 - col. 7: lines 7: lines 14 where a method is taught for TMU 52 
to execute a stored program which is equivalent to a map for control purpose [col. 5 line 1 1] for 
the reference voltage/detected voltage [col. 3: line 35 and 39], current [col. 5: line 20] and the 
relationship between the PM induced voltage and the motor rotational speed [col. 6: line 64] ). 
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As to claims 5-8, Raftari in view of Sato teaches a motor drive apparatus as claimed in 
claim 1 and they are rejected as Raftari teaches an adaptive demagnetization compensation for a 
PM motor (Raftari: title) and a map method for the controller such as the reference 
voltage/detected voltage ([col. 3: line 35 and 39], current [col. 5: line 20] and the relationship 
between the PM induced voltage and the motor rotational speed [col. 6: line 64]). At the time of 
invention it would have been obvious to a person of ordinary skill in the art to modify the 
teachings of Raftari and implement the teachings of Sato into Raftari in order to obtain the 
invention as disclosed in these noted claims since Raftari suggests a method of determining the 
amount of demagnetization based on the comparison between the reference voltage and the 
detected permanent magnet induced voltage (Raftari: abstract and col. 3 lines 34 — col. 4 lines 
10) and Sato suggests the beneficial use of the vector control for motor drive such as the d-axis 
current and q-axis current to be controlled independently of each other in the analogous art of 
electric motor drive control). 

3. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 6,679,346 to Raftari, U.S. Patent Application Publication No. 2002/0145401 to Sato and 
further in view of U.S. Patent Application Publication No. 2003/0062868 to Mir. 

As to claims 9 and 10, Raftari in view of Sato teaches a motor drive apparatus as claimed 
in claim 1 . Raftari in view of Sato does not teach an inverter wherein the voltage control amount 
is corrected by adjusting dead time of transistors in the inverter when voltage applied to the 
inverter changes. Mir teaches an inverter wherein the voltage control amount is corrected by 
adjusting dead time of transistors in the inverter when voltage applied to the inverter changes 
(Mir page 3: [0042] "a system and method of applying dead time to the inverter switching is 
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disclosed"). 

Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to implement the teachings of Mir into Raftari in view of Sato since Raftari 
in view of Sato suggests a method for adaptive demagnetization compensation for a PM motor 
and Mir suggests the beneficial use of the PM motor dead time switching strategy to enhance 
motor performance such as reducing torque ripple (Mir page 6: [0057]) in the analogous art of 
PM motor drive control technology. 

4. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

5 . Applicant's arguments filed 07/09/2008 with respect to claims 1-10 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

David Luo 
Art Unit 2837 
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